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a sampl^container for holding a PGR sample, the sample container 
comprising an optically dlear material, the sample container formed for holding less than 1 
milliliter of a sample and having a first side, a second side, and an end; 

means for pofeitioning the PGR sample container in a monitoring position; 

means for heating the PGR sample; 

means for cooling the PGR sample; 

control means forVepeatedly operating the means for heating and the means 
for cooling to subject the PGR sanible to thermal cycling; 

means for optically e:^iting the sample during at least a portion of the thermal 
cycling to cause the sample to fluoresce; and 

means for detecting the fluorescence of the excited sample during at least a 
portion of the thermal cycling when the sample is in the monitoring position . 



14. (Anoended) A system for performing PGR and monitoring the reaction 
^^^^^^m real time during temperature cycling as defined in claim 13 further comprising: 
— J^"^ means for detenjnining at least one reaction parameter in accordance with the 

detected fluorescence [; and 

means for adjusting^he control means in accordance with the reaction 

parameter]. 



\ 24. (Amended) AXsystem for performing PGR and monitoring the reaction 

^ in real time during temperature cyclingyas denied in claim 13 wherein the means for optically 
"^"^ exciting the sample comprises a photo fitter structure positioned so that the radiation 
emitted therefrom impinges the first side the sample container. 

^ \ 'is, (Twice Amended)\ A system for performing PGR and monitoring the 

. ^ X \ 
-^sU/ reaction in real time during temperature cyoJing as defined in claim 24 wherein means for 
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detecting the fluorescence of the excited sample comprises a photo detector structure 
positioned so that the radiation emitt^ from the second side of the sample container is 
detected. 

28. (Twke Amended) A system for performing PGR and monitoring the 
reaction in real time during temperature cycling as defined in claim [13] 14 wherein the 
means for determining at leastXone reaction parameter in accordance with the detected 
fluorescence comprises means for determining at least one reaction parameter selected from 
the group consisting of: product nielting temperature, product melting time, product 
reannealing temperature, product reannealing time, probe mehing time, primer 
annealing/extension temperature, and primer annealing/extension time. 



33. \ (Twice Amended) A system for performing PGR and monitoring the 
reaction in real time durVig temperature cycling comprising: 

a plurality 6f sample containers for holding a plurality of PGR samples, each 
sample container comprisindan optically clear capillary tube, each sample container formed 
for holding less than 1 milliliter of a sample and having a sealed end and an open end with a 
sealable closure on the open end; 

means for holding dmlurality of sample containers, the means for holding 
comprising a rotatable carousel formed for holding the sample containers; 

means for forcing hot fluid into contact with the plurality of sample containers; 
means for forcing cool fluidSinto contact with the plurality of sample containers; 
means for repeatedly operating\the means for forcing hot fluid and the means 
for forcing cool fluid to subject the PGR sample^o thermal cycling; 

means for optically exciting at least o^e selected PGR sample to cause the 
selected PGR sample to fluoresce; 



means for detecting Uie fluorescence of the excited selected PGR sample at 
both a first wavelength and a second wavelength; and 

means for determining aVleast one reaction parameter for the selected PGR 
sample in accordance with the fluorescence at the first and second wavelengths and displaying 
the reaction parameter in a visually perceptible manner in real time. 




55. \ (Twice Amended) A system for carrying out and monitoring the 
progress of first and second biological reactions comprising: 

first holdirig means for holding a first biological sample; 
second holdiW means for holding a second biological sample; 
transporting ni^ns for moving the first and second holding means [for holding] 
between a non-monitoring position and [to] a monitoring poshion; 

thermal cycling means for repeatedly heating and cooling the first holding 
means and the second holding means irk both the non-monitoring position and in the 
monitoring position to carry out thermal cycling on both the first biological sample and the 
second biological sample; 

monitoring means for ascertainirig the progress of the first biological reaction in 
the first means for holding and the second biolog^i^l reaction in the second means for holding 



when the first and second biological samples are in the monitoring position, the means for 
monitoring comprising means for detecting radiation emitted from the first and second 
biological samples; and \ 

controlling means for controlling the operation o?sthe transporting means, 
thermal cycUng means, and the monitoring means such that the prog^ss of the first and second 
biological reactions is detected as thermal cycling occurs. 
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87. UAmended) A system for performing PGR and monitoring the reaction 
[in real time] comprising; 

a chamber 

a heater an^ a fan in air flow communication with the chamber and a controller 
for cycling the temperature^n the chamber according to initial predefined temperature and 
time parameters; 

a carousel for|iolding a plurality of sample vessels said carousel being rotatably 
mounted in said chamber, said sample vessels comprising an optically transparent material and 
walls defining a volume having at least first and second dimensions wherein the first 
dimension is less than the second dimension and wherein the ratio of volume to external 
surface area of the vessel is less man 1mm; 

a light emitting source mounted in said chamber and positioned to illuminate at 
least one of the sample vessels during at least a portion of the temperature cycling along an 
axis substantially parallel to a wall along the second dimension of the vessel; 

a light detector mountea in said chamber and positioned to measure 
fluorescence from at least one of the sample vessels during at least a portion of the temperature 
cycling along an axis substantially paralloj to a wall along the second dimension of the vessel; 
and 

means for displaying the statu^ of the reaction based on detected fluorescence. 



120. (Amended) The device of [claims] claim 1 19 wherein the chamber is 
further provided with a heater and a fan mounted in said device in air flow communication 
with the chamber and a controller therefor for rapidly cycling the temperature of the chamber. 



^ ^.^^ (Ai\ended) A system for performing PGR and monitoring the reaction 

[in^eal time] comprising: 
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a chamber; 

a heatdr and a fan in air flow communication with the chamber and a controller 
for cycling the temperature in the chamber according to initial predefined temperature and 
time parameters; 

a caroused for holding a plurality of sample vessels said carousel being rotatably 
mounted in said chamber, Wid sample vessels comprising an optically transparent material and 
walls defining a volume haVing at least first and second dimensions wherein the first 
dimension is less than the sefcond dimension and wherein the ratio of volume to external 
surface area of the vessel is Icbs than 1mm; 

a light emitting source positioned to illuminate at least one of the sample 
vessels in the chamber during at least a portion of the temperature cvcling along an axis 
substantially parallel to a wall along the second dimension of the vessel; [and] 

a light detector positioned to measure fluorescence from at least one of the 
sample vessels in the chamber during^t least a portion of the temperature cvcling along an 
axis substantially parallel to a wall along, the second dimension of the vessel; and 

means for displaying the status of the reaction based detected fluorescence. 

123. (Amended) The system of claim 122 further comprising means for 
adjusting the controller such that one or more reaction parameters the reaction is adjusted [in 
real time] during temperature cycling . 




128. (Ari^ended) A system for performing PGR and monitoring the reaction 
real time during temperature cycling comprising; 

a sample contamer for holding a PGR sample, the sample container comprising 
an optically clear material, the saJmple container formed for holding less than 1 milliliter of a 
sample and having a first side, a seoond side, and an end; 
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means for p<lsitioning the PGR sample container in a monitoring position; 
means for heating the PGR sample; 
means for cooking the PGR sample; 

control means mr repeatedly operating the means for heating and the means for 
cooling to subject the PGR samMe to thermal cycling; 

means for opticalW exciting the sample during at least a portion of the thermal 
cycling to cause the sample to fluoresce; 

means for detecting the fluorescence of the excited sample during at least a 
portion of the thermal cycling wherAthe sample container is in the monitoring position : 

means for determining at least one reaction parameter in accordance with the 
detected fluorescence; and 

means for adjusting the control means in accordance with the reaction 

parameter. 




136. VAmended) A system for performing PGR and monitoring the reaction 
in real time during temp^ature cycling as defined in claim 128 wherein the means for 
optically exciting the samplX comprises a photo emitter structure positioned so that the 
radiation emitted therefrom immnges the second side of the sample container. 

137. (AmendedX A system for performing PGR and monitoring the reaction 
in real time during temperature cycling as defined in claim 136 wherein means for detecting 
the fluorescence of the excited sample V)mprises a photo detector structure positioned so that 
the radiation emitted from the second sideSof the sample container is detected. 

-I ^ \ (Amended) A system for performing PGR and monitoring the reaction 

^ in realtime during temperature\cycling comprising: 



D 



-7- 



a plu)^ality of sample containers for holding a plurality of PGR samples, each 
sample container comprising an optically clear capillary tube, each sample container formed 
for holding less than iWuiliter of a sample and having a sealed end and an open end with a 
scalable closure on the open end; 

means forViolding a plurality of sample containers, the means for holding 
comprising a rotatable carousel formed for holding the sample containers; 

means for fo^^ing hot fluid into contact with the plurality of sample containers; 

means for forcing cool fluid into contact with the plurality of sample 

containers; 

means for repeatedly operating the means for forcing hot fluid and the means 
for forcing cool fluid to subject the PGR samples to thermal cycling; 

means for optically exciting at least one selected PGR sample to cause the 
selected PGR sample to fluoresce; 

means for detecting the fliiprescence of the excited selected PGR sample at 
both a first wavelength and a second wavelength; 

means for determining at least Vie reaction parameter for the selected PGR 
sample in accordance with the detected fluorescence at the first and second wavelengths and 
displaying the reaction parameter in a visually perceptible manner in real time; and 

means for adjusting the means for repeatedly operating in accordance with the 
reaction parameter such that the reaction is adjusted in realx^ime. 
S^^[^2-^^ 152. (Amerced) A system for performing PGR and monitoring the reaction 
[in real time] comprising: 

a chamber; 

a heater and a fan in ak flow communication with the chamber and a controller 
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for cycling the temperature in the chamber according to initial predefined temperature and 
time parameters; \ 

a carousel fir holding a plurality of sample vessels said carousel being rotatably 
mounted in said chamber; thfe carousel comprising a disc having a top surface, a bottom 
surface, and an outer edge extending therebetween, a sample receiving port in the top surface, 
a sample vessel port in the outer edge, and a sample passagew^ay communicating with said 
sample receiving port and the sample vessel port, said sample vessel port and passageway 
formed for receiving and fixing alsample vessel to the disc; the passageway including a barrier 
that prevents a liquid sample deli\tered through the sample receiving port from flowing to the 
sample vessel port absent a biasingWorce on said liquid sample; 

said sample vessels comprising an optically transparent material and walls 
defining a volume having at least firs\ and second dimensions wherein the first dimension is 
less than the second dimension and whbrein the ratio of volume to external surface area of the 
vessel is less than 1mm; \ 

a light emitting source positioned to illuminate at least one of the sample 
vessels in the chamber during at least a portion of the temperature cycling along an axis 
substantially parallel to a wall along the secJ&nd dimension of the vessel; 

a light detector positioned to measure fluorescence from at least one of the 
sample vessels in the chamber during at least abortion of the temperature cycling along an 
axis substantially parallel to a wall along the secolad dimension of the vessel; and 

a display for displaying the status of the reaction based detected fluorescence. 



